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FAILURE MODES EFFECTS ANALYSIS (FMEA) — NON-CIL HARDWARE
NUMBER:M8-155-EC26A -X

SUBEYSTEM NAME: ECLES - ARPCS

REVISION: O D4/08/97
PART DATA
PARYT NAME PART NUMBER
YENDOR NAME VENDDR NUMBER
LRU :NUT, FLEXIBLE AIR DUCT COUPRLING V727-64311 500N

EXTENDED DESCRIPTION OF PART UNDER AMALYSIS:
EXTEANAL AIRLOCK/PRESSURIZED PAYLOAD FLEXIBLE AJR DUCT COUPLING NUT

QUANTITY OF LIKE ITEMS: 1
ONE

FUNCTION:

PROVIDES QUICK CONNECT/DISCONNEGT OF A TUNNEL ADAPTER FLEXIBLE DUCT
TO/FRCM AN EXTERNAL AIRLOCK FLEXIBLE DUCT. THE OTHER END OF THE FLEXIBLE
DUCT CONNECTS TO THE TUNNEL ADAPTER RIGID DUCTING USING A STRAP. THIS
FLEXIBLE DUCT EXTENDS THROUGH THE EXTERNAL AIRLOCK AFT HATCH OPENING.
THIS FMEA IS ONLY APPLICABLE IF THERE IS A PRESSURIZED PAYLOAD INSTALLED IN
THE PAYLOAD BAY AND A HATCH INSTALLED AT THE EXTERNAL AIRLOCK AFT HATCH
LOCATION.

REFERENGE DOGUMENTS: V727843115
MO72-643400
MO72-643825
M072-64351
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FAILURE MODES EFFECTS ANALYSIS FMEA = NON-CIL FAILUAE MOLDE
NUMBER: MB-155-E026A-D1

REVYISION#: 2 O4/0R/S7
SUBSYSTEM NAME: ECLSS - ARPCS
LRU: NUT, FLEXIBLE AIR DUCT COUPLING CRITICALITY OF THIS
{TEM NAME: NUT, FLEXIBELE AR DUCT COUPLING FAILURE MODE: 1Ra
FAILURE MODE:
UNAHLE TO DISCONNECT

MISSION PHASE: DD ON-OHBIT

VEHICLEPAYLOAD/KIT EFFECTIVITY: 103 DISCOVERY
104 ATLANTIS

105 ENDEAVOUR

CAUSE:
MECHANICAL SHOCK, PHYSICAL DAMAGE, OVER TIGRTENED, CORROSION/
CONTAMINATION

CRITICALITY 11 DURING INTACT ABORT ONLY? NC

REDUNDANCY SCREEN  A) PASS

B) NiA
C) PASS

PASS/FAIL HATIONALE:

a)

B) | |

N/A - REDUNDANCY IS IN STANDBY UNTIL REQUIRED.

€)

METHOD OF FAULT DETECTION:

PHYBICAL OBSERVATION - UNABLE TO TURN.

CORRECTING ACTION: MANUAL

CORRECTING ACTION DESCRIPTION:

THERE ARE NO OTHER MEANS OF QUICKLY DETACHING THE TUNNEL ADAPTER
FLEXIBLE DUCT, HOWEVER, IF THE FLEXIBLE DUCT CANNOT BE DETACHED FOR
CLOSURE OF THIS HATCH, IN A TIMELY MANNER, CREW CAN ISQLATE EXTERNAL
AIRLOCK/TUNNEL ADAPTER VOLUMES FAOM THE CREW CABIN BY CLOSING THE 576
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FAILURE MCDES EFFECTS ANALYSIS (FMEA) — NON-CIL FAILUAE MODE .
NUMBER: M8-155-E026A-01

BULKHEAD HATCH. IF REQUIRED, AND TIME FEBMITTING, CREW CAN DETACH THIS

- FLEXIBLE DUCT BY REMOVYING ONE OF TWO STRAPS, ONE STRAP IS USED TD HOLD
THE QTHER END OF THE FLEXIBLE DUCT TO THE TUNNEL ADAFTER RIGID DUSTING
AND THE OTHER STRAP IS USED TO HOLD THE EXTERNAL AIRLOCK KEEL FLEXIBLE
DUCT TO THE REDUCER. {THE NUT END OF THE FLEXIBLE DUCT IS ATTACHED TO THIS
REDUCER.) IF EMHER STRAF CANNOT BE REMOVED, CREW COULD SIMPLY CUT THE
FLEXIBLE DUCT ITSELF. ONCE SEPARATED THE FLEXIBLE DUCT CAN BE STOWED AND

EXTEANAL AIRLOCK AFT HATCH CLOSED,

HEMARKSMRECOMMENDATIONS:

THE COUPLING NUT CAN BE SCREWED OR UNSCREWED DURING FLIGHT. IT REQUIRES
SIX FULL 360 DEGREE TURNS TO REMOVE WHICH TAKES ABOUT 22 SECONDS TO
ACCOMPLISH. THIS FMEA IS ONLY APPLICABLE IF THERE IS A PRESSURIZED PAYLOAD
INSTALLED IN THE GRBITER.

IF THE EXTERNAL AIRLOCK AFT HATCH 15 INSTALLED, THERE 1S ONLY ONE MEANS OF
QUICKLY DISCONNEGCTING THE FLEXIBELE OUCT THAT EXTENDS THAGUGH THIS HATCH.
THIS IS THE COUPLING NUT ADDRESSED IN THIS FMEA (THE REMAINING FLEX DUCT
ATTACHMENTS UTILIZE A STRAF), AS SUCH, A RECOMMENDATION IS MADE TO
REPLACE ONE OF THE REMAINING STRAPS WITH A QUICK DISCONNECT (OVER-
ELEEP.;.I]:EE}E%IIJ#L;P TO PROVIDE A REDUNDANT MEANS OF QUIGKLY DETACHING THIS

- FAILURE EFFECTS -

{A) SUBSYSTEM:

UNABLE TO REMOVE THE TUNNEL ADAPTER FLEXIELE DUCT FROM THE EXTERNAL
AIRLOCK FLEXIELE DUCT OUTLET. THEN FAILURE TO DETACH FLEXIBLE DUCT WOULD
Euaeél:ql_; Ilshé JL.J?F;SESDDF CAPABILITY TO QUICKLY SLOSE EXTERNAL AIRLOCK AFT HATCH

(B) INTERFACING SUBSYSTEM(S):
FAILURE TO QUICKLY DETAGH THIS DUCT, WHEN REGUIRED, WOULD PRECLUDE
IMMEDIATE CLOSURE OF THE EXTERNAL AJRLOCK AFT HATCH. THEN IF AN EXGESSIVE
PRESSURE LEAK OCGURS WITHIN THE TUNNEL ADAFTER VOLUME A FAILURE TO
CLOSE THE AFT HATCH WOULD RESULT IN AN INCREASED USE OF CONSUMABLES.

-~

{C) MESSION:
L\JV?_! I%ZF;&TEUFI;\EI'LIE ::YEIFSETSSLGEEAK WITHIN THE TUNNEL ADAPTER QOCCURS. AT
I ECTIVES (CREW ACCESS TO SPACE STATI
VICE VERSA) WOULD BE LOST. ATIONAND

(D) CREW, VEHICLE, AND ELEMENT(S): _

g‘;&fﬂé E?: ﬂ%%l’&gi::_ Sggl #EN% %LII__J%»ELY GLOSE EXTEANAL AIRLOCK AFT HATCH
EW AND VEHICLE IF AN E '

WITHIN THE TUNNEL ADAPTER OCCURS. XCESSIVELEAK
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — NON-CIL FAILURE MODE .
NUMBER: M8-155-E02EA-01

{E) FUNCTIONAL CRITICALITY EFFECTS:

FIRST FAILURE {UNABLE TO DISCONNECT COUPLING NUT) « UNASLE TO QUICKLY
DETACH FLEXIBLE DUCT FOR CLOSING OF EXTERNAL AIALOCK AFT HATCH.

SECOND FAILUAE (AN EXCESSIVE PRAESSURE LEAK WITHIN TUNNEL ADAFTER) - CREW
IS PREVENTED FROM ISQLATED THE EXTEANAL AIRLOCK FROM THE PRESSURIZED
PAYLOAD AESULTING IN LSS OF CONSUMABLES WITHIN EXTERNAL AIRLOCK
HABITABLE YOLUME. - CRITICALITY 1R2 GOMNDITION.

POSSIBLE LOSS OF PRESSURE IN SPACE STATION WITH EXTERNAL AIRLOCK LPPER
HATCH OPEN FOLLOWING SECOND FAILURE.

DESIGN CRITICALITY (PRIOR TO DOWNGRADE, DESCRIBED IN (F)): 1R2

{F) RATIONALE FOR CRITICALITY DOWNGRADE:

LUNDER WORST CASE CONDITIONS, CREW MAY NOT HAVE TIME TO REMOVE A STRAP
THAT ATTACHES THE FLEXIBLE DUCT TO THE TUNNEL ADAPTER RIGID DUCTING 0OR
THAT ATTACHES THE EXTERNAL AIALOCK KEEL FLEXIELE DUCT TO THE REDUCER OR
CUT THE DUCT. AS SUCH THESE WORKARQUNDS CANNDT BE CONSIDERED IN
DETERMINING CRITICALITY OF THIS FAILURE MODE. - : '

THIRD FAILURE {(INABILITY TO GLOSE 576 BULKHEAD HATCH) - LOSS OF ISOLATION
BETWEEN EXTERNAL AIRLOCK AND GREW GABIN RESULTING IN LOSS OF
CONSUMABLES WITHIN CREW CABIN. CREW SAFETY JECPARDIZED WITH LOSS OF
CONEUMABLES, - CRITICALITY $R3 CONDITION.

= TIME FRAME -

TIME FROW FAILURE TO CRITICAL EFFECT: DAYS
TIME FROM FAILURE OCCURRENGE TO DETECTION: IMMEDIATE
TIME FROM DETECTION TO COMPLETED CORRECTING ACTION: SECONDS

15 TIME REQLIRED TO IMPLEMENT GCORRECTING ACTION LESS THAN TWME TO EFFECT?
YES

RATIONALE FOR TIME TO CORRECTING ACTION VS TIME TO EFFECT:
CREW WOULD HAVE AMPLE TIME TC CLOSE 576 BULKHEAD HATCH BEFORE LOSS OF
CONSUMABLES BECAME CATASTAOPHIC.

HAZARD REFORT NUMBER(E}: NONE - HAZARD WAS CLOSED OUT AT THE ANLAYSIS
LEVEL AND NEVER ELEVATED TO AN ORBITER HAZARD REPORT.

HAZARD{S) DESCRIPTION:
NFA
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FAILURE MODES EFFECTSE ANALYSIS {FMEA} — NON-CIL FAILURE MODE
' ' NUMBER: ME-155-EQ26A-T1

- APPROYALS ~

55 & PAE : M. W, GUENTHER : A
DESIGN ENGINEER . K. N. DUONG :
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